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Abstract

This paper presents the results of the structural analysis and optimal design of the ROV
to be operated at 6000m depth in the ocean. This will be the first domestic deep—-sea ROV
operating with an AUV and a fauncher equipped with robot arms and the current weight is
about 3 ton. Initial optimal dimension of the frame is determined based on the stress
analysis using FEA code ANSYS and design sensitivity and optimization results. The current
design is the initial design and there is a possibility to change the design according to the
medification of material, equipments and array of structure.
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2.1 400 m 2 ROV X dliA

Figs.1, 2= A=401 U= 400 mz ROV &
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Fig. 1 Picture of 400 m ROV
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Fig. 2 Displacement of 400 m ROV
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Fig. 3 3D Model of 6000 m ROV

Table 1 Weight of ROV and evaluated

ballast
ltems .W'e'ight \2/: gw
(in air, kg) water, ko)
1. Structure (Frame) 145.3 42.6
2. Payload 200.0 200.0
3. Propulsion 84.0 70.0
4. Hydraulics 4401 342.0
5. Electrical & Control 276.6 66.6
6'&N?r\1/é%$[r|r?gntation 55.6 16.2
7. Auxiliary Equipment 64.1 30.7
* Weight w/o Buoyant | 1,265.7 768.1
* Foam 1357.8 -905.2
Total Weight {(kg) 2,623.5 | -137.1
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Fig. 5 Design Variables of frame
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Table 2 Results of optimization and
redesign using sensitivity

D.V. {mm)

ID of | SET 1 | SET 2 SET 3
D.V. | (org.) | (opt.) | (sen.)

3.66 T1 5.00 4.74 6.00
0.17 T2 5.00 4.00 4.00
0.13 T3 5.00 4.00 6.00
0.08 T4 5.00 4.01 4.00
0.18 T5 5.00 4.00 4.00
0.67 Wi 60.00 | 65.61 65.00
0.64 w2 60.00 | 65.19 | 65.00
Displacement ] -28.28 | -22.13 | -18.32
ANSYS disp. -28.28'| -23.82 | -20.69
Von mises stress| 47.70 | 50.7t 43.54

Weight 145.31 | 120.89 | 138.23

Sensitivity
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Fig. 7 Change in natural frequency due to
1% change of design variables

Table 3 Resulis of optimization and

reanalysis of natural frequency using
sensitivity
D.V. (mm)
Sensitivity ID of | SET 1 SET 2 SET 3
D.v. (org.) (opt.) (sen.)
0.041 T1 5.00 4.00 6.00
-0.024 T2 5.00 4.QO 4.00
-0.010 T3 5.00 4.00 6.00
-0.007 T4 5.00 4.00 4.00
-0.007 T5 5.00 4.00 4.00
0.105 w1 60.0 49.44 65.00
0.073 w2 60.00 49.44 65.00
Frequency 11.29 9.41 12.23
ANSYS freq. 11.29 8.43 14.51
Weight 145.31 116.71 138.23
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